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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1 , 2, 3, 1 1 , 17 and 22 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over U.S. Patent Application 2001/0000930 A1 to Kim. Regarding 
independent claims 1 and 17 as claimed, Kim describes an apparatus or method 
comprising a polymeric material (abstract, lines 1-3) that abuts one or more sensor 
fibers (para 0094, lines 1-4 and Fig 6, ref sign 222 and 224) wherein the polymeric 
material has a plurality of voids (para 0043, lines 1-5) wherein upon introduction of an 
applied force to a portion of the polymeric material, the voids compress to allow a 
portion of the polymeric material to absorb a portion of the applied force a promote a 
decrease of a reaction force from a portion of the polymeric material to one or more of 
the sensor fibers (para 0046, lines 1-6). While the reference does not specifically 
mention the voids compressing to reduce the reaction force, it is implied since the 
polymers/fiber pass a crush test. 

Regarding dependent claims 2, 3, 1 1 and 22, the strain in the fiber (and pressure 
on the fiber) is reduced since the fiber passes the crush test (para 0046, lines 1 -6). The 
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bulk modulus reduces due to the presence of voids (para 0043, lines 1-5). In addition, 
the distribution of the voids can be substantially uniform (para 004, lines 1-4 and 0053, 
lines 1-4). 

2. Claims 4 - 10, 12 - 14, and 18 - 20 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over U.S. Patent Application 2001/0000930 A1 to Kim in view of 
Cordova etal., U.S. Patent 5,546,482. Regarding claims 4 - 10, 12 - 14, and 18 - 20, 
Kim teaches the limitations of claims 1 and 17 as described above. 

However, the reference is silent with respect to the polymeric material comprising 
potting compound encapsulating the sensor fibers, the fiber sensors comprising a 
sensor fiber coil, the potting compound encapsulating the sensor fiber coil, a first coil 
portion and a second coil portion with the potting compound separating the portions, the 
voids compressing to reduce the reaction force from the portion of the potting 
compound to the first coil portion wherein the reaction force is generated in response to 
the applied force from the second coil portion or wherein the reaction force is generated 
in response to the applied force from the first coil portion, upon expansion of the sensor 
fiber coil, the first coil portion and second coil portion exert a force on the potting 
compound, the voids compress to reduce the strain, the first and second coil portion 
comprise adjacent layers of the sensor fiber coil and are separated by a distance and 
the diameter of the voids is smaller than that distance. The reference is also silent with 
respect to the sensor fiber coil being part of a fiber optic gyroscope and the fiber coil 
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senses the rate of rotation, the compression of the voids promotes a decrease in the 
rotation sensing bias error through promotion of a decrease in a pressure on the sensor 
fiber coil. 

Regarding claims 5, 6 and 12, Cordova et al. teach an apparatus comprising a 
polymeric potting compound encapsulating sensor fibers (col 2, lines 46-49 and Fig 2, 
ref signs 16 and 12), the fiber sensors comprise a sensor fiber coil (col 3, lines 41-42 
and Fig 1 ), the polymeric potting compound encapsulates the sensor fiber coil (Fig 2, ref 
signs 16 and 12), a first coil portion and a second coil portion with the potting compound 
separating the portions (Fig 2). The sensor fiber coil is part of a fiber optic gyroscope 
and the fiber coil senses the rate of rotation (col 3, lines 42-45). 

Therefore, it would have been obvious to one skilled in the art at the time the 
invention was made to modify the invention of Cordova et al. by using voids taught by 
Kim in the potting compound. 

The motivation for using the polymeric compound with voids as the potting 
compound in Cordova is to protect the fibers of the sensor coil from damage (see Kim 
para 0046, lines 1-6). 

Regarding claims 4, 7 - 10, 13, 14, and 18 - 20 as such, Cordova et al. teach 
that environmental factors such a temperature lead to bias errors (col 1 , lines 35-37). 
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While not described in the text, these errors are caused by strains/pressures on the 
fibers that naturally arise from thermal expansion/contraction. While the reference does 
also not specifically mention the voids compressing to reduce thermal pressure, it is 
implied since the polymer passes a crush test as described above. The voids thus 
serve to reduce strains/pressures on the fiber. The voids also compress to reduce the 
reaction force from a portion of the potting compound to the first coil portion wherein the 
reaction force is generated in response to an applied force from the second coil portion 
or wherein the reaction force is generated in response to the applied force from the first 
coil portion (see Kim para 0046, lines 1-6) since the polymer compound passes a crush 
test due to the voids as described above. Upon expansion of the sensor fiber coil, the 
first coil portion and second coil portion exert a force on the potting compound (col 4, 
lines 6-8) and the voids compress to reduce the strain for the same reasons given 
above. The first and second coil portions comprise adjacent layers of the sensor fiber 
coil and are separated by a distance (see Cordova et al., Fig 2) and the diameter of the 
voids is smaller than that distance (see Cordova et al. Fig 2 and Kim para 0042, lines 1- 
3). The compression of the voids promotes a decrease in the rotation sensing bias 
error (col 1 , lines 35-38) through promotion of a decrease in a pressure on the sensor 
fiber coil. As mentioned above, when the fibers expand, such as that due to heating, 
the strain/pressure is reduced thus decreasing the bias error. 

3. Claim 21 is rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 
Patent Application 2001/0000930 A1 to Kim in view of Cordova et al., U.S. Patent 
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5,742,390. Regarding claim 21 , Kim teaches the limitations of claim 17 as described 
above. 

However, the reference is silent with respect to the polymeric material comprising 
a potting compound and the step of buffering the sensor fibers comprises applying a 
potting compound to one or more faces of a spool, winding the sensor fiber around the 
spool to generate a sensor fiber coil and buffering a coil portion of the sensor fiber coil 
from one or more support faces with the potting compound that comprises one or more 
voids. 

Cordova et al. (U.S. Patent 5,742,390) describes a gyro sensor and method of 
potting the sensor fiber. The potting compound is polymeric (col 2, lines 35-37) and the 
step of buffering the sensor fibers comprises applying a potting compound to one or 
more faces of a spool (col 5, lines 66-67 and Fig 2, ref sign 14) and winding the sensor 
fiber around the spool to generate a sensor fiber coil (Fig 2). 

Therefore, it would have been obvious to one skilled in the art at the time the 
invention was made to modify the potting material of Cordova et al. (U.S. Patent 
5,742,390) by using voids as taught by Kim and buffering the sensor fibers with a 
potting material comprising voids by applying a potting compound to one or more faces 
of a spool and winding the sensor fiber around the spool to generate a sensor fiber coil. 



Application/Control Number: 10/600,985 Page 7 

Art Unit: 2881 

The motivation for using the polymeric compound with voids as the potting 
compound is to fabricate a sensor coil and protect the fibers of the sensor coil from 
damage due to crushing (see Kim para 0046, lines 1-6). 

4. Claims 15 - 16 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Cordova et al., U.S. Patent 5,546,482 in view of U.S. Patent Application 
2001/0000930 A1 to Kim. Regarding claim 15, Cordova et al. teach a fiber optic 
sensing coil of a fiber optic gyroscope (col 3, lines 41-44 and Fig 1 ) wherein one or 
more portions of the fiber optic sensing coil are coated with a potting material (col 2, 
lines 38-39 and Fig 2, ref sign 16). Furthermore, Cordova et al. teach that 
environmental factors such a temperature lead to bias errors (col 1, lines 35-37). While 
not described in the text, these errors are caused by strains on the fibers that arise from 
thermal expansion/contraction. 

However, the reference is silent with respect to the potting material comprising a 
plurality of voids and wherein upon contact with the fiber optic sensing coil, the voids 
compress to promote a decrease in a strain on the fiber optic sensing coil wherein the 
decrease in strain promotes a decrease in a bias error of the fiber optic sensing coil. 

Kim describes a polymeric material (abstract, lines 1-3) wherein the polymeric 
material has a plurality of voids (para 0043, lines 1-5). Upon introduction of an applied 
force to a portion of the polymeric material, the voids compress (para 0046, lines 1-6). 
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While the reference does not specifically mention the voids compressing to reduce 
strain, it is implied since the polymer passes a crush test. The voids thus serve to 
reduce strain on the fiber. Since the strain is reduced, bias errors are reduced. 

Therefore, it would have been obvious to one skilled in the art at the time the 
invention was made to modify the potting compound of Cordova et al. to include the 
voids of Kim. 

The motivation for this improvement would be to reduce bias errors as described 

above. 

Regarding claim 16, the sensing coil comprises one or more fibers wound upon a 
spool (see Cordova, et al. Fig 1) in a plurality of layers having a first and second layer 
(see Cordova et al. Fig 2) and the potting material (see Cordova, et al. Fig 2, ref sign 
16) is between the first and second layers. The new potting material would have the 
voids of Kim as described above and decrease pressure between the layers since the 
voids compress as described above. 

Conclusion 

5. Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Christopher M. Kalivoda whose telephone number is 
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(571 ) 272-2476. The examiner can normally be reached on Monday - Friday (8:30 - 
5:00). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, John R. Lee can be reached on (571) 272-2477. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

6. Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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